Cloning, nucleotide sequence, and heterologous expression of a high-affinity nickel transport gene from Alcaligenes eutrophus.
High-affinity nickel transport in Alcaligenes eutrophus H16 is mediated by a function designated hoxN. hoxN lies within the hydrogenase gene cluster of megaplasmid pHG1. An insertional mutation at the hoxN locus led to an increased nickel requirement. In this mutant (strain HF260) both autotrophic growth on hydrogen and wild-type level of urease, a nickel-containing enzyme, were dependent on high concentration of nickel in the medium. Studies with a heterologous in vivo expression system revealed that the hoxN locus encodes two proteins with Mr = 30,000 and 28,000. Only the larger polypeptide was essential for nickel transport. The hoxN locus was cloned on a 2.2-kilobase pair fragment. Nucleotide sequence analysis of the hoxN locus revealed an open reading frame with a coding capacity for a protein of 33.1 kDa. The insertion leading to the Nic- phenotype of strain HF260 maps within this open reading frame indicating that it does in fact have coding function. The deduced amino acid sequence of the hoxN gene has several features typical of a hydrophobic integral membrane protein. Alkaline phosphatase fusion proteins produced by insertion of the transposon TnphoA into hoxN gave significant levels of alkaline phosphatase activity indicating that protein HoxN contains periplasmic domains. Taken together, our results suggest that gene hoxN encodes the high-affinity nickel transporter of A. eutrophus.